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Site History: Source Area

= Beginning in 1962, the source industrial facility
reprocessed heat transfer fluids, hydraulic fluids,
solvents, and catalysts

* Process fluids contained PCBs and VOCs, which were
released to the environment (soils and groundwater)

= Late 1970s: PCB handling was reported to USEPA
= Late 1980s: Remedial investigation of source area
= 1991: Begin pump and treat at source area

= Contaminated soils removed in early 2000s








Site History: Downgradient Plume

= 2001: Downgradient plume to be addressed
separately from source area

= 2005: Institutional controls and MNA selected as
remedy for the downgradient plume








MNA Overview

= Monitored Natural Attenuation

= Physical, Chemical, and Biological Processes

= Reduce mass, volume, or concentration of contaminants

= Transport, absorption, biodegradation, volatilization








MNA Overview

= Reductive dechlorination of perchloroethene (PCE)

= Produces trichloroethene (TCE), dichloroethene (DCE), vinyl chloride
(VC), ethene, and chloride (ClI)

PCE - TCE + Cl 2 DCE + 2CI| - VC + 3Cl| - ethene + 4Cl
MCLs: PCE: 5 ppb
TCE: 5 ppb
cis-1,2-DCE: 70 ppb

VC: 2 ppb








MNA System

= 14 perimeter compliance point monitoring wells
= 5 plume interior monitoring wells

= Designated domestic wellfield wells

= Effluent from the domestic water system








cis-1,2-Dichloroethene Plume Map

LEGEND cis-1,2-DCE Concentration - MCL = 70 ppb
@ Well of Domestic Well Field D > 5,000 ppb D 100 ppb - 500 ppb
e @ OU1/0U3 Monitoring Well [T 1.000 ppb - 5,000 ppb [] 10ppb-100 ppb
[] 500ppb - 1,000 ppb [] 1peb-10ppb







Vinyl Chloride Plume Map

o Seal e
v g !

LEGEND Vinyl Chloride Concentration - MCL = 2 ppb
a Well of Domestic Well Field D > 5’000 ppb D 100 ppb - 500 ppb
e @ OU1/0U3 Monitoring Well 1 1.000 ppb - 5,000 ppb [] 10ppb-100ppb
[] 500ppb - 1,000 ppb [] 1peb-10ppb








Lines of Evidence

= Declining PCE and TCE concentrations in the
source area

= Parent products are not present in downgradient
plume

= Daughter products are present in downgradient
plume

= Vinyl chloride is present at the farthest reaches
of the plume

PCE - TCE + Cl - DCE + 2CIl - VC + 3Cl - ethene + 4Cl








Lines of Evidence

= Presence of methane, ethane, ethene, and
chloride

= Presence of Dehalococcoides
= Dechlorinating microbe

= Oxidation Reduction Potential (ORP, Redox)

= Negative Values = anaerobic

Reductive Dechlorination Optimal Range = -100 mV to -250 mV

PCE - TCE + Cl - DCE + 2CIl - VC + 3Cl - ethene + 4Cl








Lines of Evidence: Geochemistry

= Qrganic carbon
= Energy source for bacteria

= Sulfate

= Sulfate reducing bacteria can replace Cl with H,
using SO,%

= Ferrous Iron (Iron Il) and Carbon dioxide

* |ron reducing bacteria can replace CI with H,
producing CO,








Lines of
Evidence

Interpretation:

[Parameter Range Value | Assessment | Score
[lOxygen < 0.5 mg/L 3 Yes 3
[lOxygen > 5 mg/L -3 No 0
[INitrate <1 mg/L 2 Yes 2
fliron 11 > 1 mg/L 3 Yes 3
[Sulfate < 20 mg/L 2 No 0
[Sulfide > 1 mg/L 3 Not Tested | ---
[[Methane < 0.5 mg/L 0 Yes 0
BTEX > 0.1 mg/L 2 Yes 2
PCE as released 0 No 0
TCE as released 0 No 0
TCE daughter product| 2 No 0
DCE as released 0 No 0
DCE daughter product| 2 Yes 2
VC as released 0 No 0
\VC daughter product| 2 Yes 2
1,1,1-Trichloroethane as released 0 No 0
DCA daughter product| 2 Yes 2
Carbon Tetrachloride as released 0 No 0
Chloroethane daughter product| 2 No 0
Ethene/Ethane > 0.01 mg/L 2 (Yes) ---
Ethene/Ethane > 0.1 mg/L 3 Yes 3
Chloroform as released 0 No 0
Chloroform daughter product| 2 No 0
Dichloromethane as released 0 No 0
Dichloromethane daughter product| 2 No 0
Total Score|| 22

0 to 5: Inadequate evidence for anaerobic biodegradation of chlorinated organics.
6 to 14: Limited evidence for anaerobic biodegradation of chlorinated organics.

15 to 20: Adequate evidence for anaerobic biodegradation of chlorinated organics.
> 20: Strong evidence for anaerobic biodegradation of chlorinated organics.








Lines of Evidence: Trend Analysis

= Benzene

= Decreasing at two wells

= Cis-1,2-Dichloroethene
= Decreasing at two wells

* |ncreasing at one well
= Vinyl Chloride
= Decreasing at two wells

= |ncreasing at one well

= Not trending at three wells








CIS-1 2-D|chloroethene Trends
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inyl Chloride Trends
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Conclusions

= Arelease of PCE and TCE generated a
downgradient plume of daughter products

* The selected remedy for the downgradient plume
was MNA

= Several lines of evidence support that MNA
continues at the site

= Trends of daughter products
= Geochemical conditions

* Presence of dechlorinating bacteria

















